Objective. To identify the socio-demographic and behavioural characteristics associated with perceptions of weight-related health risk among the parents of overweight children.
Introduction
Being overweight in childhood is associated with a number of health problems, both during childhood (Freedman et al., 2007; Weiss et al., 2004) and in later life (Reilly and Kelly, 2011) . Consequently, childhood obesity represents one of the foremost public health concerns in the United Kingdom (UK), and reducing its prevalence is a major priority for the government.
Family involvement is key for the effective treatment of childhood obesity (Luttikhuis et al., 2009) , therefore parents' recognition of excess weight and its associated health risks in their children are likely to be important steps towards successful intervention. Parents who perceive their child's weight to be a health problem are more likely to be prepared to make behaviour changes to help with weight management (Rhee et al., 2005) . However, more than 60% of parents fail to recognise their child is overweight (Rietmeijer-Mentink et al., 2013) . Furthermore, while some parents may be generally aware of childhood obesity as a health risk (Etelson et al., 2003) , they are often unconcerned about the health implications of their own child's overweight status (Crawford et al., 2006; Lampard et al., 2008) .
Risk perception has been shown to be consistently associated with readiness to change health behaviours, and inaccurate parental perceptions of childhood weight status and health risk may compromise the success of interventions (Brewer et al., 2007; Wee et al., 2005) . However, little is known about the factors that influence parents' perceptions of risk. Identifying parents who are least likely to perceive their child's excess weight as a health problem may highlight where obesity interventions can be targeted. The aim of this study was to identify the socio-demographic and behavioural characteristics associated with parental perceptions of the health risks associated with their child's overweight status.
Materials and methods
We sampled cross-sectional baseline data from a prospective cohort, which has been described previously (Falconer et al., 2012) . The cohort comprised the parents of children enrolled in the National Child Measurement Programme (NCMP) in five Primary Care Trusts (PCTs, administrative bodies that commission and manage the provision of primary care services in a local area) in England in 2010/2011. The NCMP is a government initiative which aims to measure the height and weight of every child in reception (aged 4-5 years) and year 6 (aged 10-11 years) at state-funded primary schools in England, and provides parents with written feedback about their child's weight status. Parents of all children enrolled in the NCMP in PCTs in Redbridge, Islington, and West Essex, parents of children aged 10-11 years in Bath and North East Somerset (BANES) PCT, and parents of children aged 4-5 years in Sandwell PCT were invited to participate in the study (n = 18,000). At baseline (6 weeks before NCMP feedback), participants completed a self-administered questionnaire which included questions on perceptions of their child's weight and health, lifestyle, and socio-demographic characteristics. In this study, analyses were restricted to participants whose children were identified as overweight or obese, defined as body mass index BMI at or above the 91 st and 98 th centiles of the UK 1990 reference population, respectively (Cole et al., 1995) . The study was approved by the London School of Hygiene and Tropical Medicine ethics committee. The primary outcome was parental perception of the health risks associated with their child's weight status (yes, perceives a health risk or no, does not), based on responses to the question, Do you think your child's current weight puts their health at risk?
The main predictor variable was parental recognition of child's overweight status. Parents who described their child as overweight or very overweight were categorised as recognising overweight status.
The following parental and family characteristics were explored as predictors: 1) parental weight status (overweight or not overweight), based on self-reported height and weight, cut off at BMI ≥ 25 kg/m 2 (WHO, 2006); 2) parent education, categorised as none/compulsory (up to age 16) or higher education; 3) family history of chronic disease (yes or no, based on history of obesity, diabetes, heart disease, hypertension, cancer or arthritis); and 4) general knowledge of the future health risks associated with childhood overweight: in a scale developed for this study, respondents were awarded a point for each condition correctly identified (diabetes, cancer, hypertension, arthritis, and heart disease), and this score was categorised as 'low' 0-1, 'moderate' 2-3, or 'high' 4-5.
Indicators of child lifestyle behaviours were also included (Croker et al., 2012 ). Child's diet was assessed using a healthy eating score, based on frequency of consumption of fruits, vegetables, sugary drinks, and snacks. For each food category, a score ranging from 1 to 7 was generated (higher score for increasing consumption of fruit and vegetables, the reverse for other food categories). The healthy eating score was generated as a mean of the scores for each food category, with a higher score indicating healthier eating behaviours. A child's physical activity was categorised according to whether the child met recommended levels (≥ 60 min per day) (Department of Health, 2011) . Screen time (television and video game use) was assessed in a similar way, with responses categorised according to whether the child met screen time recommendations (≤ 2 h per day) or not (National Obesity Observatory, 2012) . A binary 'unhealthy lifestyle' variable was generated to identify children who had a healthy eating score b5 and did not meet physical activity and screen time recommendations.
Other predictor variables were the child's weight status from the NCMP (overweight or obese), child's BMI Z-score (from UK 1990 reference population), child's sex, school year, ethnicity (White or non-White), local area deprivation tertiles based on the Index of Multiple Deprivation (IMD) score (The Information Centre) from postal code, and PCT.
Statistical analyses
The association between each predictor variable and perception of health risk was initially explored using χ 2 tests for categorical variables and t-tests for differences in means. In adjusted analyses, models were adjusted for all other predictor variables with b50% missing data. The unhealthy lifestyle variable was included in the model instead of individual behaviours as a sensitivity analysis; the difference was minimal, therefore individual behaviours are presented. Potential modification of the main effect (parental recognition of overweight status on the outcome) by PCT, school year, and child's overweight status was assessed by the inclusion of interaction terms. All analyses were conducted using Stata 12 (College Station, TX: StataCorp).
Results
Of the 3,397 parents who responded to the baseline questionnaire (response rate = 18.9%), 579 (17.0%) had children who were classified as overweight (10.2%) or obese (6.8%), and formed the sample for these analyses; BMI Z-score ranged from 1.09 to 4.41. The majority of respondents were mothers (85.6%); fathers made up 14.1%.
Respondent characteristics are presented in Table 1 . Among the parents of overweight and obese children, 21.4% (n = 118) perceived their child's weight to be a health risk. More than half of parents who recognised overweight perceived their child's weight to be a health risk, compared to 10.1% of parents that did not consider their child to be overweight. In unadjusted analyses, more educated parents were less likely to perceive a health risk than those with only pre-16 education, and respondents with a family history of chronic diseases were more likely to recognise a risk ( Table 2) . Parents of children with unhealthy lifestyle were more likely to consider their child's weight to be a health risk, and this effect remained after adjusting for child's overweight status (odds ratio OR 1.74; 95% confidence interval CI 1.09 to 2.76). Parents of obese children were more likely than parents of overweight children to perceive their child's weight to be a health risk, as were parents of older children. Other variables were not associated with perceptions of health risk.
In adjusted analyses, parental perception of health risk was associated with recognition of child's overweight status, child's overweight status, BMI Z-score, school year, and PCT (Table 2) . Parental recognition of overweight was associated with a more than 10-fold increase in odds of perception of health risk (OR 10.59, 95% CI 5.51 to 20.341). There was no evidence of effect modification by PCT, school year or extent of child's overweight. Parents of obese children had increased odds of perceiving a health risk than parents of overweight children (OR 4.21, 95% CI 2.28 to 7.77). Parents of children aged 10-11 years had more than double the odds of the outcome than parents of children aged 4-5 (OR 2.67, 95% CI 1.32 to 5.41). Compared to parents in Islington PCT (a deprived, ethnically diverse area), parents in Redbridge and BANES PCTs were more likely to perceive a risk (ORs 4.43 and 4.04, respectively). There were no associations with other predictors in the final model.
Discussion
Our analysis showed that three-quarters of parents of overweight children did not recognise their child's overweight status, while nearly 80% did not perceive their child's weight to be a health risk. Parents that recognised their child's overweight status were more likely to perceive a health risk, but 41% of parents that recognised their child's overweight status did not consider the child's weight to present a risk. Parental perception of risk was also associated with child overweight status, age, and PCT.
This study was limited by the relatively small number of overweight children in the wider sample. Furthermore, the low response rate, typical of school-based postal surveys (Analitis et al., 2009; Baron-Cohen et al., 2009) , raises the possibility of non-response bias; comparison of the study sample with all children participating in the NCMP in the five PCTs (n = 18,000) showed that among respondents there were lower proportions of overweight children, ethnic minority families, and parents from the most deprived areas. Ethnic minority and low socio-economic groups are typically less likely to participate in public health interventions, and have lower awareness of health risks; our sample may represent parents that are most likely to be concerned about their child's weight. The way in which perception of health risk was assessed could have introduced error because the question did not differentiate between current and future health risk; parents that considered their child's overweight status to be a health risk in the longer term but not immediately may have been unsure how to respond. Our study examined only one aspect of risk; other dimensions, such as the perceived severity of obesity health risks in relation to other health problems (Brewer et al., 2007) or concern about future health, may provide a more complete picture of parental perceptions.
Few parents perceived their child's overweight status to present a health risk. This finding is consistent with previous studies; in one study, just 18% of parents of overweight children reported concern about their child's weight (Lampard et al., 2008) , while in a sample of more severely overweight children, less than half of parents perceived their child's weight to be a potential health problem (Young-Hyman et al., 2000). Note that n in subgroups may not add up to N in 'Total' column due to missing data. a Row percentages presented. b From χ 2 test for difference between groups or t-test for difference in means. c From self-reported height and weight. d Family history of any of: diabetes, heart disease, high blood pressure, obesity, cancer or arthritis. e Knowledge score: +1 for each health problem identified correctly, low = 0 to 1, moderate = 2 to 3, high = 4 to 5. f Diet score generated as mean of scores for consumption of fruit and vegetables (higher consumption = higher score) and sugary drinks and sweet and savoury snacks (higher consumption = lower score), range 1-7.
g Diet score b5 and did not meet physical activity and screen time recommendations. h Based on Index of Multiple Deprivation (IMD) score from postcode.
As expected, parents that recognised their child's overweight status were more likely to perceive a health risk than those that did not. However, 41% of parents that considered their child to be overweight did not perceive a risk. A previous review identified that many parents have a poor understanding of the relationships between obesity and health risks (Towns and D'Auria, 2009 ), but in our study, general knowledge did not predict parental perceptions of their own child's risk. A systematic review of qualitative studies exploring parental perceptions of healthy behaviours found that overweight was seen as a problem for the future, and an issue that would affect other people's children rather than their own (Pocock et al., 2010) . Another review suggested that parents of overweight children may use 'optimistic bias' as a way to cope with possible health risks (Towns and D'Auria, 2009 ). To some extent, the dissonance between parents' recognition of their child's overweight status and perceptions of weight-related health risk mirrors the lack of consensus about the prognostic value of childhood overweight (Li et al., 2011; Owen et al., 2009) . Risk factors such as poor diet and sedentary lifestyle are also determinants of health risk; we show that parents of children with unhealthy lifestyle are more likely to perceive a health risk than parents of overweight children with a healthy lifestyle. However, 70% of parents of children with unhealthy lifestyle did not perceive a health risk.
Parents of obese children were more likely to perceive a health risk than parents of overweight children. This likely reflects the fact that very overweight children are more likely to experience social problems, physical limitations, and health problems than those less overweight (Hayden-Wade et al., 2005; Storch et al., 2007; Swallen et al., 2005) . However, levels of perceived risk in both overweight categories were low. A recent German study (Warschburger and Kroller, 2012) showed that a fifth of parents would not engage in obesity prevention efforts until their child was very overweight (BMI >97 th centile). Other studies have suggested that the increasing prevalence of overweight in the population has changed perceptions of 'normal' body size, leading to widespread underestimation of overweight (Johnson et al., 2008) . More research into the factors influencing formation of parental perceptions of health risk, and the roles of social norms and information in this process, may provide insight into how key public health messages relating to childhood overweight can be communicated effectively. Parents of older children were more likely to perceive a weightrelated health risk than parents of younger children. One possible explanation for this finding is that parents view their child's health in terms of the child's lifestyle rather than their weight status (Campbell et al., 2006) , and older children are more likely to have unhealthy lifestyles (Dumith et al., 2011; Taveras et al., 2005) . However, in this study, adjusting for lifestyle variables did not attenuate the association between child's school year and perception of health risk. An alternative interpretation is that parents are more aware of the persistent nature of overweight in older children, while parents of younger children may feel that their child will outgrow their overweight status (Towns and D'Auria, 2009) .
Parents in Redbridge and BANES PCTs were more likely to perceive their child's overweight status to be a health risk than parents in Islington PCT. These effects were not explained by differences in the sociodemographic, lifestyle, or family characteristics assessed in this study. The differences may be due to residual effects of unmeasured variables, such as local health campaigns, or the outcome may appear variable due to the small number of PCTs sampled for this study.
Conclusions
Parents may acknowledge that their child is overweight while not perceiving an associated health risk. Since parental recognition of the health risks associated with their child's overweight status is a key step for families' engagement with interventions, lack of perception could compromise efforts to tackle the childhood obesity epidemic at a population level. Interventions that focus on increasing recognition of childhood overweight status, and bridging the gap between recognition of overweight and perception of associated health risks, are needed. Improved understanding of the formation of parental perceptions of health risk may inform how health professionals can better communicate the risks of overweight to parents and increase engagement with intervention efforts.
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